Abstrak
is appropriate in two situations that occur in trauma patient care.
1 They can be used in the field, before the patient reaches the hospital, to decide whether or not to send the patient to a trauma center. 6 They can also be used for clinical decision making when the trauma patient has just arrived at the emergency room (ER). 7, 8 Trauma is a time-sensitive condition and well recognized as one of the main challenges in modern health care. [1] [2] [3] [4] Easy-to-use trauma scoring systems inform physicians of the severity of the trauma in patients and help them to decide the course of trauma management. 5 The use of trauma scoring systems
When the patient is in the ER, trauma scoring systems can be used to prepare the patient for surgery. 1 Several trauma scoring systems have been already used. One of them was the easy-to-assess triagerevised trauma score (T-RTS). 1 T-RTS used three specific physiologic parameters, Glasgow coma scale (GCS), blood pressure and respiration rate. 1, 9, 10 Another simple trauma scoring system was reported by Sartorius, et al 11 They introduced the mechanism, Glasgow coma scale, age and arterial pressure (MGAP) scoring system as improvement of previous trauma scoring systems.
11, 12 Kondo, et al 1 introduced the latest trauma scoring system which was the modification of MGAP trauma scoring system. They modified MGAP to Glasgow coma scale, age, and systolic blood pressure (GAP). 1 Kondo, et al 1 claimed that their trauma scoring system can predict in-hospital mortality more accurately than the previously developed trauma scoring systems.
The aim of this study was to find the most applicable trauma scoring system which can be used by physicians by comparing the prediction of mortality rate of T-RTS, MGAP and GAP scoring systems on trauma patients.
METHODS
The data were collected retrospectively from medical records of trauma patients who came to the resuscitation area in ER at Cipto Mangunkusumo Hospital during the year of 2011. The inclusion criteria was all trauma patients with low risk to high risk who came to the resuscitation area in ER at Cipto Mangunkusumo Hospital. All referred patients, patients under eighteen years old, and uncompleted data were excluded. The basic data of patients was calculated based on each scoring system as seen on table 1. The outcome, dead or alive was collected on first 24 hours following admission.
The data were classified into three risk groups as follows: low risk (T-RTS = 11-12; MGAP = 19-24; GAP = 19-24), intermediate risk (T-RTS = 8-10; MGAP = 18-22; GAP = 11-18), and high risk (T-RTS < 8; MGAP < 18; GAP < 11). This classification was based on previous studies. 1, 11 Mortality rate of every risk group on T-RTS, MGAP and GAP scoring systems were subjected to analysis. For statistical analysis, Kolmogorov-Smirnov and chi-square tests were used, since the data involved 3 groups, non-related, and categorical type. Computation was done using SPSS statistics 16.0 software; p value < 0.05 were considered statistically significant.
RESULTS
Throughout 2011, 185 trauma patients were managed but only 124 patients satistied selection criteria. No statistical analysis showed p-value < 0.05, thus no statistically significance found on T-RTS, MGAP, and GAP scoring system on predicting mortality rate.
T-RTS

DISCUSSION
Champion, et al 13 developed the revised trauma score (RTS) and the T-RTS in 1989 as a revision of the trauma score.
12,13 The T-RTS is used in the clinical context for triage and clinical decision-making, whereas the RTS is used by researchers and administrators for case mix control and benchmarking.
12,13
The RTS was developed using the major trauma outcome study (MTOS) database which used over 26,000 subjects. 12 The RTS uses the weight given by the logistic regression analysis and provides an outcome prediction.
12 The T-RTS was derived on admission physiology data on 2,166 North American consecutive trauma patients included in a trauma centre database. 12 Champion, et al 13 
12,14-16
The T-RTS is simple to use in trauma centers and reliable indicator of prognosis of polytraumatized patients.
12,17-21
The MGAP was developed by Sartorius, et al 14 using 1,360 trauma patients data receiving care from a prehospital mobile intensive care unit in 22 centers in France during 2002. 11, 12 The association of prehospital variables with in-hospital deaths was tested using logistic regression. 11, 12 The MGAP defined as three risk groups as follows: low (23-29 points), intermediate (18-22 points) , and high risk (< 18 points).
11,12 The mortality rate was 2.8%, 15%, and 48%, respectively.
11,12
The GAP was developed by Kondo, et al 1 using data derived from the Japan Trauma Data Bank (JTDB), which consists of 114 major emergency hospitals in Japan.
1 A total of 35,732 trauma patients were eligible for inclusion in the study and 27,254 patients data were analyzed.
1 The GAP was a modification of the MGAP. 1 The GAP defined as three risk groups as follows: low (19-24 points), intermediate (11-18 points) , and high risk (3-10 points). 1 The mortality was < 5% for low risk and > 50% for high risk. 1 Sartorius, et al 11 cited that it need to improve the old trauma scoring system into the new one with several considerations.
11
They observed that respiratory rate provides less information than modern oxygen saturation monitoring in trauma patients, and that it does not add more information to other variables used in old trauma scoring system. 11 The second consideration was weighting coefficients from the MTOS population used for RTS are probably out of date because of medical progress. 11 Kondo, et al 1 assumed that respiratory rate, a component of the T-RTS is less reliable than other factors because it is influenced by patient age, mechanism of injury and mechanical ventilation.
1 They also cited that MGAP scoring system has problems. 1 Its mechanism score is doubtful because it gives higher scores for penetrating trauma, which is not always more severe than blunt trauma.
1 Moreover, the mechanism score based on penetrating trauma usually affects fewer than 10% of all of trauma patients.
1
In this study, the mortality rates on low risk on T-RTS, MGAP, and GAP were 5%, 1.3%, and 1.4%, respectively. Mortality rate on this study did not differ significantly than that of previous study. Sartorius, et al 11 reported that mortality rate on low risk on MGAP was 2.8%. 11 Mortality rate on low risk in GAP was similar to that of previous study (< 5%). 1 In this study, the mortality rates on intermediate risk on T-RTS, MGAP, and GAP were 39.4%, 32.1%, and 36.3%, respectively, which showed different result from previous study. Sartorius, et al 11 reported that mortality rate was 15% in MGAP whereas 32.1% in this study. Mortality rate on intermediate risk in GAP was similar to that of previous study (5-50%). 1 In this study, the mortality rates on high risk in T-RTS, MGAP, and GAP were 100%, 72.2%, and 85.7%, respectively. Our result was different from that of Sartorius, et al 11 reported mortality rate of 48% on MGAP compared to 72.2% in this study. Our findings in mortality rate on high risk based on GAP was similar to that of previous study (> 50%). 1 The different result showed in our findings compared to previous studies was due to smaller number of subjects in this study compared to those in previous studies. Secondly, differences in knowledge, ability, and patient management among studies were observed. Recently, resuscitation area in ER at Cipto Mangunkusumo Hospital does not have certain trauma scoring system which can be used quick and precise. Up till now, the hospital is still trying to find the most applicable trauma scoring system. In a systematic review concerning prognostic models of trauma patients, Rehn, et al 12 reported that T-RTS and MGAP can predict survival adequately, however the MGAP fulfilled most of suggested methodological quality items and is recommendable for routine use. Kondo, et al 1 claimed that GAP score is simpler, more generalizable and a better predictor of in-hospital mortality than previous trauma scores.
Our study showed that mortality rate on T-RTS, MGAP, and GAP were not significantly different on each risk group (low, intermediate, and high). Out of these three scoring systems, the most applicable scoring system in ER at Cipto Mangunkusumo Hospital was the T-RTS since T-RTS did not use age on its variable. Mean patients age who came to the ER at Cipto Mangunkusumo Hospital was 32.4 years. Only a small number of old patients with trauma came to the ER. Second, T-RTS did not differ between mechanism of trauma (blunt vs penetrating). We believe that we do not need to differentiate between blunt trauma and penetrating trauma since patients with penetrating trauma are not always on worse condition as compared to patients with blunt trauma.
